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INTRODUCTION 
 
Development of methods to protect from skeletal and cardiovascular insufficiency is the main 
objective of the current research.  Adenosine is a potent cyto-protective hormone released during 
ischemia.  Adenosine can protect the heart and skeletal muscle from ischemia-reperfusion injury.  
However, the subtype of adenosine receptors mediating this protection in skeletal muscle is not 
well understood.  A specific objective here is to determine the role and subtype of adenosine 
receptors that mediate skeletal muscle protection using a quantitative mouse hindlimb ischemia-
reperfusion injury model.  The goal of the clinical research is to test the presence of genetic 
polymorphisms in the adenosine transporter gene and determine whether it is associated with an 
altered dipyridamole responsiveness.  The hypothesis is that some or all of these polymorphisms 
are associated with a decreased responsiveness to dipyridamole and that increasing the dose of 
dipyridamole will overcome the relative non-response. 
 
BODY: 
 
The pre-clinical animal research during this period can be summarized as follows. 
 
Adenosine is a ubiquitous hormone capable of exerting cardio- and vasculo-protective effects.  
Here we identify a novel protective action of adenosine A3 receptors in skeletal muscle.  
Adenosine A3 receptor-selective agonists reduced skeletal muscle injury in a mouse hindlimb 
ischemia/reperfusion model, an effect that was blocked by the A3 receptor antagonist MRS1191 
but not by A1 receptor antagonist DPCPX.  The A1 receptor agonist was also able to exert a 
cytoprotective effect that was selectively blocked by DPCPX.  The protection induced by A3 
receptor agonist was completely abrogated in phospholipase C β2/β3-null mice while that caused 
by A1 agonist remained unaffected in these animals.  The protection by A1 and A3 receptor 
agonists was extended to the β-sarcoglycan deficiency-induced skeletal myopathy animals in 
which exercise-induced skeletal muscle injury was significantly attenuated by adenosine A3 but 
not A1 receptor agonist.  Thus, adenosine A3 receptors are capable of mediating a generalized 
skeletal muscle protective effect.  The data add to the cyto-protective actions of adenosine and 
suggest that these receptors are potentially novel therapeutic targets in ameliorating skeletal 
muscle injury.   
 
The complete detailed description of the study, methods, results, discussion, figures and 
references are shown in the attached Appendix I.  Overall, the study completed two of the 
original tasks of the Statement of Work in that it established a quantitative model of ischemia-
reperfusion injury using a mouse hindlimb model and it defined adenosine A3 receptors as one of 
the skeletal muscle protective adenosine receptors.  The study also confirms previous 
observation that the A1 receptor is also cyto-protective at the skeletal muscle.  Thus, agonists 
acting at this receptor represent a novel therapeutic target for treating skeletal muscle ischemia-
reperfusion injury. 
 
The clinical study received regulatory approval during this last year.  Preparative works were 
performed to establish the clinical protocols and to train personnel.  Three projects were initiated 
and their current status is outlined below.   
 
The first project titled “Circulating adenosine levels before and after IV persantine” received 
regulatory approval from the US Army Medical Research and Materiel Command Human 
Subjects Research Review Board on 9/9/2005.  Twenty two subjects were consented but only 20 
were actually enrolled because we could not draw blood from two subjects.  Please see enclosed 
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Appendix II for specific clinical details.  Work is currently ongoing to quantify the ability of 
dipyridamole to inhibit the radio-labeled uridine uptake via the adenosine transporter into the red 
blood cells and to inhibit agonist-induced platelet aggregation.  Polymorphisms of the transporter 
gene will be determined once we collected 48 subjects (48 will allow a complete sequencing run) 
and their relationships to the dipyridamole-mediated inhibition studied. 
 
The second project is titled “Persantine: Variation in Response” and received regulatory approval 
in May, 2006.  Preparatory work has been performed and personnel trained to carry out this 
study.  To date, five subjects have been contacted.  But for various reasons outlined in Appendix 
III, no subject has been enrolled. 
 
The third project titled “Equilibrative Nucleoside Transporters and Hypertension: A Pilot 
Project” received regulatory approval in August of 2006.  Two subjects were enrolled.  Work is 
now ongoing to continue recruiting subjects.  Once 48 subjects are recruited, we will sequence 
the transporter gene for polymorphisms.   
 
KEY RESEARCH ACCOMPLISHMENTS: 
 

1. Establishment of a quantitative hindlimb ischemia-reperfusion injury model in the 
mouse; 

2. Confirming that the adenosine A1 receptor is cyto-protective against ischemia-
reperfusion injury in skeletal muscle; 

3. Discover for the first time that the adenosine A3 receptor is cyto-protective against 
ischemia-reperfusion injury in skeletal muscle; 

4. Begin to delineate the signaling mechanism mediating the protective effect of A1 and 
A3 receptors by showing that phospholipase C beta mediates the cytoprotection by 
A3 but not A1 receptor agonists;  

5. Establish clinical research protocols and obtain regulatory IRB approvals for three 
clinical projects 

 
REPORTABLE OUTCOMES: 
 
An abstract has been submitted to Experimental Biology 2007 as follows. 
 
A Novel Skeletal Muscle Cytoprotective Action of Adenosine A3 Receptors 
Jingang Zheng, Rubio Wang, 1Edward Zambraski, 2Dan Wu, 3Kenneth A. Jacobson, Bruce T. 
Liang. Pat and Jim Calhoun Cardiology Center, 2Department of Genetics and Developmental 
Biology, University of Connecticut Health Center, Farmington, CT, 1US Army Research 
Institute of Environmental Medicine, Natick, MA, 3Molecular Recognition Section, National 
Institutes of Diabetes, Digestive, and Kidney Diseases, National Institutes of Health, Bethesda, 
MD 
 
A manuscript with the same title and authors are being prepared for submission. 
 
CONCLUSION: 
 
The importance of the work is that it will allow the development of novel method to treat skeletal 
muscle ischemia-reperfusion injury and has already identified a potentially new therapeutic 
target for treating of skeletal muscle injury.  A dual benefit is that this target, the adenosine A3 
receptor, is also capable of exerting a protective effect in the heart.  It is envisioned that agonists 
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at this receptor may exert a beneficial effect in both heart and skeletal muscle protection.  
Method or composition to administer adenosine A3 agonists may become a novel way to treat 
skeletal muscle injury. 
 
REFERENCES 
 
All references for the manuscript are listed in Appendix I. 
 
APPENDICES 
 
Please see Appendices I through III 
 
SUPPORTING DATA 
 
For figures and legends, please see Appendix I. 
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Adenosine is a ubiquitous hormone capable of exerting cardio- and vasculo-
protective effects.  Here we identify a novel protective action of adenosine A3 
receptors in skeletal muscle.  Adenosine A3 receptor-selective agonists reduced 
skeletal muscle injury in a mouse hindlimb ischemia/reperfusion model, an effect 
that was blocked by the A3 receptor antagonist MRS1191 but not by A1 receptor 
antagonist DPCPX.  The A1 receptor agonist was also able to exert a cytoprotective 
effect that was selectively blocked by DPCPX.  The protection induced by A3 
receptor agonist was completely abrogated in phospholipase C β2/ β3-null mice 
while that caused by A1 agonist remained unaffected in these animals.  The 
protection by A1 and A3 receptor agonists was extended to the β-sarcoglycan 
deficiency-induced skeletal myopathy animals in which exercise-induced skeletal 
muscle injury was significantly attenuated by adenosine A3 but not A1 receptor 
agonist.  Thus, adenosine A3 receptors are capable of mediating a generalized 
skeletal muscle protective effect.  The data add to the cyto-protective actions of 
adenosine and suggest that these receptors are potentially novel therapeutic targets 
in ameliorating skeletal muscle injury.   

Ischemia and reperfusion can cause significant skeletal muscle injury.  Skeletal muscle is 

the most vulnerable tissue in the extremities (1,2). Trauma, autogenous skeletal muscle 

transplantation, surgical incision, vascular clamp application during vascular surgery or 

musculoskeletal reconstructive surgery as well as sustained strenuous exertion can also 

induce skeletal muscle damage with deleterious systemic consequences (3-14).  

Reperfusion of the ischemic muscles can cause not only local but also distant organ 

injury with serious systemic consequences.  Such injury can result from cardiopulmonary 

bypass, vascular cross clamping, or transplantation (13-15).  Neutrophil infiltration and 

activation in the lungs can result from ischemia and reperfusion of the hindlimb (16, 17).   

Thus, protection of skeletal muscle from ischemia and reperfusion injury is an important 

therapeutic goal in ameliorating both local and remote muscle and organ injury.  

Although various measures such as tissue-preserving solution and cold immersion are 

used to preserve liver, pancreas, and the kidney (18, 19), an effective method or agent to 

protect skeletal muscle from ischemia/reperfusion injury is lacking.  Ischemic 

preconditioning can provide potent protection of the heart muscle (20, 21).  Recent 
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evidence also suggests a cytoprotective effect of ischemic preconditioning in protecting 

skeletal muscle from ischemia/reperfusion injury (22-25).  Similar to cytoprotection of 

the heart, adenosine is implicated in mediating the protective effect of preconditioning in 

skeletal muscle (24-25).  Direct infusion of adenosine can mimic the effect of 

preconditioning in reducing skeletal muscle injury (24).  Adenosine is an important 

regulatory agent that exerts its cytoprotective effect via activation of its receptors.  

Activation of either adenosine A1 (26-28) or A3 (29-31) receptors can mediate potent 

anti-ischemic cardioprotective effect.  However, identity of the adenosine receptor 

subtype mediating skeletal muscle protection and its underlying signaling mechanism are 

not well understood.   

Recent studies showed that R-PIA, a putative adenosine A1 receptor-selective agonist, 

exerted an anti-ischemic effect in a pig latissimus dorsi muscle flap model (25).  An 

adenosine A1 receptor-selective antagonist, 8-cyclopentyl-1,3-dipropylxanthine 

(DPCPX), blocked the protection by adenosine in this model.  These data implicated a 

role for adenosine A1 receptors in mediating the protection against ischemia/reperfusion 

injury in skeletal muscle.  However, the role of other adenosine receptor subtypes in 

protecting the skeletal muscle is not known.  Activation of adenosine A3 receptor has 

been shown to protect the myocardium against ischemia and reperfusion injury (29-31).  

However, mast cells express adenosine A3 receptors (32, 33) whose activation can 

stimulate inflammation with potentially deleterious effect on skeletal muscle.  A 

systematic investigation of the cytoprotective role of adenosine A1 and A3 receptors in 

skeletal muscle, with full pharmacological characterization using selective agonists and 

antagonists, is needed.  A genetic non-pharmacological approach in determining the role 

 3



of adenosine receptor subtypes and its signaling mechanism at skeletal muscle protection 

is lacking.        

To study these questions, we established a quantitative model in which skeletal muscle 

injury can be calculated using a mouse hindlimb ischemia/reperfusion preparation.  

Ischemia followed by reperfusion resulted in significant limb skeletal muscle injury, as 

quantified by an increase in the Evans Blue Dye (EBD) staining of the skeletal myocytes 

(Fig 1A).  Administration of a nonselective adenosine receptor agonist N6-1-(phenyl-2R-

isopropyl)-adenosine (R-PIA) prior to ischemia and reperfusion caused a significant 

reduction in the extent of injury (Fig. 1B).  In identifying the adenosine receptor that 

mediates this protective effect, a highly A1 receptor-selective agonist, 2-chloro-N6-

cyclopentyladenosine (CCPA), was found to induce a large decrease in the extent of 

muscle injury (Fig. 1C).  The A1 receptor-selective antagonist 8-cyclopentyl-1,3-

dipropylxanthine (DPCPX) completely abrogated the cytoprotective response to CCPA 

(Fig. 1D and E) while the adenosine A3 receptor-selective antagonist MRS1191 did not 

affect the CCPA-mediated protection (Fig. 1F).  These studies provided convincing 

pharmacological evidence that the adenosine A1 receptor is capable of protecting skeletal 

muscle from ischemia/reperfusion injury and are consistent with conclusion by others 

(25).  Another adenosine receptor known for its myocardial cytoprotective ability, the A3 

receptor, was also able to mediate a potent skeletal muscle protective effect.  The A3 

receptor agonist 2-chloro-N6-(3-iodobenzyl)adenosine-5’-N-methyluronamide (Cl-

IBMECA) can induce a significant reduction in the number of EBD-positive cells (Fig. 

2A).  This reduction was sensitive to antagonism by MRS1191 (Fig. 2B and D) but not 

by DPCPX (Fig. 2C and E).  These data linked each agonist’s protective response to its 
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specific receptor and demonstrated for the first time that the adenosine A3 receptor is 

capable of mediating a potent skeletal muscle protective effect.   

The mechanism by which adenosine receptors mediate this protective response was 

further illustrated by the testing the agonist’s effect in phospholipase C β2/ β 3 (PLC 

β2/ β3) -null mice.  Cl-IBMECA-induced protection was completely abrogated in PLC 

β2/ β3-null mice while that induced by CCPA remained unaffected (Fig. 3).  To rule out 

a nonspecific effect associated with Cl-IBMECA as the reason for its lack of 

cytoprotective effect in PLC β2/ β3 knockout animals, the protection mediated by a 

structurally different and adenosine A3 receptor-selective agonist, MRS3558 (45), was 

investigated.  MRS3558 also caused a large reduction in the EBD-positive skeletal 

muscle cells.  This protection was completely lost in the PLC β2/ β3-null mice (Fig. 3).  

These data showed that the A3 receptor, but not the A1 receptor, signals via the beta 

isozyme of PLC to exert its skeletal muscle protective effect and provided further 

evidence for a distinct cytoprotective property of each adenosine receptor.          

Recent studies showed that adenosine A2A receptor serves an important non-redundant 

role in suppressing immune and lymphoid cells and thus in protecting against 

inflammatory tissue damage (34-36).  Activation of adenosine A2A receptors on the CD4+ 

T cells mediated potent protection against renal ischemia-reperfusion injury (37).  The 

cytoprotective action of adenosine A1 or A3 receptors in skeletal muscle is independent of 

the salutary effect of the A2A receptor on immune cells since the effects of A1 or A3 

receptor-selective agonists were specifically blocked by their respective antagonists.  The 

adenosine A1 receptor appears limited in density, distribution, or function in the vascular 

or immune cells.  Activation of the A3 receptor in rodent immune cells such as the mast 
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cells is pro-inflammatory, in studies of myocardial injury and protection, actually 

damaging (38, 39).  Genetic absence or antagonism of adenosine A3 receptors augmented 

increase in coronary flow or hypotension mediated by adenosine or A2A receptor agonist 

(40, 41), pointing to a vaso-constrictive role of the vascular A3 receptor.  Activated mast 

cells and neutrophils mediate skeletal muscle ischemia/reperfusion injury (42-44).  

Therefore, activation of the vascular or immune cell adenosine A3 receptor is unlikely 

beneficial in the present in vivo skeletal muscle ischemia/reperfusion model.  The 

beneficial in vivo effect of A3 receptor activation in skeletal muscle protection is the 

balance of a net salutary action at non-vascular or immune tissues, likely the skeletal 

muscle itself, over the detrimental A3 effect exerted in the vascular or immune cells.  

Overall, the present data demonstrated for the first time that activation of the adenosine 

A3 receptor, likely those of the skeletal muscle, can exert a potent protection of the 

skeletal muscle against injury caused by ischemia/reperfusion or by excessive exercise. 
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Figure Legends 

Figure 1.  Cytoprotective action of adenosine in a quantitative model of mouse hindlimb 

ischemia and reperfusion injury.  Adult wild type mice were injected with (A) sterile 

vehicle (0.1 % DMSO in phosphate-buffered saline, pH 7.4) or various adenosine 

receptor agonists (B, C) or antagonist (D, F).  (A) Following ischemia and reperfusion, 

skeletal muscle showed a significant uptake of Evans Blue Dye (EBD) in vehicle-treated 

mice (first part of Fig. 1A, representative of 7 mice).  The contra-lateral leg not subjected 

to ischemia-reperfusion showed virtually no EBD uptake.  In the second part of figure 

1A, the same section was stained with rabbit polyclonal anti-skeletal muscle actin 

antibodies followed by staining with goat anti-rabbit IgG conjugated with FITC.  (B): 

The nonselective adenosine agonist R-PIA caused a large reduction in the EBD-stained 

area (see both first and second parts to this figure, representative of 6 mice).  (C): A 

highly A1 receptor-selective agonist CCPA decreased the %EBD-positive area 

(representative of 12 mice); (D): this reduction was reversed in mice injected with an A1 

receptor-selective antagonist DPCPX before CCPA (9 mice).  (E): Average EBD staining 

(±SD) of skeletal muscle sections in vehicle- and adenosine analogs-treated were 

quantified by blinded observers (n=8 mice for DPCPX alone).  (F): Conversely, 

MRS1191 could not block the CCPA-induced protection (n= 23 mice for MRS1191 plus 

CCPA; n= 15 mice for MRS1191 alone).  *P<0.05.  

Figure 2. Adenosine A3 receptors are capable of mediating a potent anti-ischemic 

protective response distinct from that mediated by the A1 receptor.  (A): Adult WT mice 
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injected with an A3 receptor-selective agonist Cl-IBMECA exhibited a significant 

reduction in the % EBD-stained muscle (8 mice).  The first part corresponded to EBD-

stained muscle while the second part was FITC-stained muscle.  (B) and (D): This 

protection was reversed by the sequential injection of an A3 receptor-selective antagonist 

MRS1191 and of Cl-IBMECA (22 mice).  (C) and (E): However, the injection of A1 

receptor-selective antagonist DPCPX did not prevent the Cl-IBMECA-evoked protection 

(9 mice).  Thus, the protective effect of CCPA and Cl-IBMECA was mediated 

specifically by its respective adenosine receptors.  (D and E): Average EBD staining 

(±SD) of skeletal muscle sections in vehicle- and adenosine analogs-treated were 

quantified by blinded observers.  *P<0.05.  

Figure 3.  Adenosine A3 receptors signal through PLC β2/ β3 to cause its anti-ischemic 

skeletal muscle protective response.  Adult PLC β2/ β3 null-mice were injected with 

vehicle (n=9 mice), Cl-IBMECA (8 mice), MRS3558 (9 mice) or CCPA (10 mice), 

subjected to ischemia and reperfusion, and the extent of skeletal muscle injury was 

subsequently quantified as in WT mice.  PLC β2/ β3 null-mice not subjected to 

ischemia/reperfusion or skeletal muscle obtained from the contra-lateral limb not 

subjected to ischemia/reperfusion did not show any EBD staining.  (A): Vehicle-injected 

PLC β2/ β3 null-mice showed similar extent of EBD staining as did vehicle-injected WT 

mice (vehicle-injected WT not shown).  (B): CL-IBMECA did not reduce the % EBD-

stained skeletal muscle in PLC β2/ β3 null-mice while (C) CCPA was effective in 

preventing the ischemia/reperfusion-induced injury in these mice.  (D): A structurally 

unrelated A3 receptor agonist MRS3558 was also able to reduce skeletal muscle injury in 

WT mice (representative of 8 mice).  (E) This reduction persisted in the presence of the 
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A1 receptor antagonist DPCPX in WT animals (n=10 mice), in support of the concept that 

the protective response to this novel agonist was mediated by the A3 but not the A1 

receptor.  (F) The protective effect of MRS3558 was completely abrogated in PLC β2/ β3 

null-mice, providing further evidence for the hypothesis that the A3 receptor signals via 

PLCβ to achieve its cytoprotective effect.  (G) Average EBD staining (±SD) of skeletal 

muscle sections in vehicle- and adenosine analogs-treated PLC β2/ β3 null-mice were 

quantified by blinded observers.  *P<0.05.             
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Materials and Methods 

Mouse Hindlimb Ischemia and Reperfusion Model 

Upon completion of anesthetic sedation (pentobarbital 50 mg/kg was given i.p), the right 

or left hindlimbs (used randomly) of 2 ½ to 3-month WT (C57BL6) or PLC β2/ β3-

knockout mice weighing about 25 gm were elevated briefly and then subjected to 

ischemia induced by placement of a constrictor band (Latex O-Rings, Miltex Instruments, 

York, Pa) above the greater trochanter using a McGiveney Hemorrhoidal Ligator (7 

inches long, Miltex).  After 90 minutes of warm ischemia (temperature at 37° C), the 

constrictor was removed to allow reperfusion which was for 24 hrs.  They were 

continuingly placed on a 37° C warming pad (Physitemp Instruments Inc, Clifton, NJ) 

during the reperfusion.  After the mice were killed by anesthetic overdose, the 

gastrocnemius muscle was quickly frozen, cut into three pieces, and embedded in 

Shandon Cryomatrix (polyvinyl alcohol 10%, polyethylene Glycol 4%, Anatomical 

Pathology U.S.A., Pittsburgh, PA).  Each piece was then frozen sectioned into 10 µm 

slices on a Thermo Electron/Shandon Cryotome (Anatomical Pathology), fixed in ice 

cold acetone, air dried, washed in PBS.  

Quantification of Injured Skeletal Muscle 

Each 10 µm section was then stained with rabbit polyclonal anti-skeletal muscle actin 

antibodies (ab15265, Abcam Inc, Cambridge, Ma) and goat polyclonal anti-rabbit IgG 

conjugated with fluorescein isothiocyanate (FITC).  Slices were mounted, viewed on 
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fluorescent microscopy (EBD-positive cells via a DM580 band pass filter 510-560 nm 

with emission of 590 nm; FITC cells via a DM510 filter of 450-490 nm with emission at 

520 nm).  The same slices were viewed and their images captured via the two filters for 

quantification of muscle injury as follows.  Images were acquired and stored as a JPEG 

file with a Macrofire camera (Macrofire 1.0, Optronics, Goleta, CA).  EBD-positive cells 

were quantified (ImageProPlus, version 5.0, Media Cybernetics, Inc., Silver Spring, MD; 

ref.  ).  The percentage of EBD-positive areas was calculated by dividing the area of 

staining by the total muscle cells which was defined as areas stained by anti-skeletal 

muscle actin.  

Protocol of Adenosine Receptor Agonist and Antagonist 

Administration 

Adenosine receptor agonists (30 µM except 15 µM for R-PIA), antagonist (DPCPX at 0.2 

mg/kg, MRS1191 at 25 µM) or vehicle (0.1 %DMSO in phosphate-buffered saline) was 

administered in a sterile 0.1 ml volume by intra-peritoneal (i.p.) injection 2 hr before 

induction of ischemia.  Evans Blue dye (EBD, 1% wt/vol solution to yield 1 mg of 

EBD/10 gm body weight) was also given via a separate i.p. injection 2 ½ hr before 

induction of ischemia.  When both antagonist and agonist were administered, the 

antagonist was given 30 min before the agonist.  Data were shown as mean ± standard 

deviations.  One-way ANOVA followed by posttest comparison was used to analyze the 

statistical significance of differences in more than two groups.   
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Materials and Chemicals 

The adenosine analogs 2-chloro-N6-cyclopentyladenosine (CCPA), 8-Cyclopentyl-1,3-

dipropylxanthine (DPCPX), 2-chloro-N6-(3-iodobenzyl)adenosine-5’-N-

methyluronamide (Cl-IB-MECA), N6-R-phenyl-2-propyladenosine (R-PIA), and 3-ethyl 

5-benzyl-2-methyl-6-phenyl-4-phenylethynyl-1,4-(±)-dihydropyridine-3,5-dicarboxylate 

(MRS 1191) were from Sigma Chemicals (St. Luis, MO).  MRS3558 

((1'R,2'R,3'S,4'R,5'S)-4-{2-chloro-6-[(3-chlorophenylmethyl)amino]purin-9-yl}-1-

(methylaminocarbonyl)bicyclo[3.1.0]hexane-2,3-diol) was synthesized as previously 

described (45).   

PLC β2/ β3- and β-sarcoglycan-deficient mice 

PLC β2/ β3-null mice were bred as previously described ( ).  β-sarcoglycan-deficient 

mice were developed and bred according to previously described method ( ).  C57BL6 

mice were obtained from Jackson Laboratories (Bar Harbor, Maine).  All animal 

experiments were conducted under the guidelines on humane use and care of laboratory 

animals for research and approved by the IACUC of University of Connecticut Health 

Center.   
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Appendix II 
 
Appendix II summarizes the clinical profile of subjects enrolled in the clinical protocol 
“Circulating adenosine levels before and after IV persantine”.  The clinical profiles for 
these subjects are important because a specific clinical parameter, such as gender, race, 
hypertension or diabetes, may correspond to a specific genetic polymorphism of the 
adenosine transporter.  In addition, the presence of a specific genetic polymorphism may 
correlate with an altered ability of dipyridamole to inhibit platelet aggregation or uridine 
uptake.  Ability of dipyridamole to inhibit platelet function or uridine uptake represents 
an in vitro index of functional responsiveness.  At this time, we continue to enroll 
subjects whose clinical profiles, functional responsiveness to dipyridamole, and genetic 
polymorphism will be obtained as the research progresses.  Data and interpretation will 
be forthcoming. 
 
Appendix III 
 
Appendix III summarizes the status of the activity for the project “Persantine: Variation 
in Response”.  It shows the reasons why five subjects consented could not be enrolled.  
Subjects will need to have both a normal coronary artery branch and a diseased branch.  
The normal branch allows assessment of coronary flow response to dipyridamole while 
the diseased branch allows determination of wall motion abnormality as a result of 
dipyridamole infusion.  Some of the patients consented did not turn out to have this kind 
of anatomy while others declined to be enrolled. 



4
Code Last Name First Name Responder Mutation age race Gender DOB mrn study date
ALP106 Unable to draw blood (New ICF)  6 Cauc 0 6/25/1941 T00405943 1/11/2006
ALP107 70 Cauc 1 12/16/1935 T00513610 1/18/2006
ALP108 lab unavailable 74 Cauc 1 11/18/1931 T00089360 1/24/2006
ALP109 78 Cauc 0 5/26/2027 T01233773 1/25/2006
ALP110 69 Cauc 0 10/12/1936 T00847958 2/2/2006
ALP111 80 Cauc 0 2/10/1925 T01234961 2/8/2006
ALP112  \ 80 Cauc 1 12/11/1925 T00787634 2/17/2006
ALP113 45 Cauc 0 11/1/1960 T00821983 2/27/2006
ALP114 75 Cauc 1 12/1/1930 T00989694 3/2/2006
ALP115 41 Cauc 0 4/26/1964 T00619676 3/21/2006
ALP116 76 Cauc 1 3/15/2029 T00732629 3/22/2006
ALP117 73 Cauc 0 7/30/1932 T00366525 3/27/2006
ALP118 45 Cauc 0 10/27/1960 T01246367 5/18/2006
ALP119 86 Cauc 1 12/23/2019 T00549800 5/31/2006
ALP120 46 Cauc 0 7/25/1959 T00818955 6/8/2006
ALP121 67 Cauc 0 9/18/1938 T00944465 7/5/2006
ALP122 75 Hisp 1 5/25/1931 T01189994 7/7/2006
ALP123 84 Cauc 1 2/15/2022 T00132367 7/13/2006
ALP124 59 Cauc 1 11/3/1944 t01233969 7/19/2006
ALP125 69 AA 1 9/17/1939 T00058329 10/16/2006
ALP126 88 Cauc 1 4/11/1918 T00359545 10/23/2006
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RIndication Indication Stress Result Stress res History CAD symptoms ACE-I/ARB BETA-BLOCKE Lipid Tx

C 3 I 1 1 0 1 1 1

D 4 N 0 0 0 0 1 1
A, E 1, 5 F 1 0 0 0 0 0
E 5 N 0 0 0 0 0 0
A 1 N 0 0 1 1 1 1
A 1 I 0 0 0 0 0 1
A,D 1,4 N 0 0 1 1 0 1
D 4 N 0 0 0 1 0 1
B 2 N 0 1 0 0 1 1
A 1 N 0 1 1 1 1 0
E 5 N 0 0 0 1 1 1
E 5 N 0 1 0 1 0 1
D 4 N 0 0 0 0 0 0
B 2 N 0 0 0 0 0 1
B 2 N 0 0 1 1 1 1
B,C 2,3 I 0 1 0 1 1 0
A,D 1,4 N 0 0 0 0 1 0
A,C 1,3 F 0 1 0 1 1 1
C 3 I 0 0 0 0 1 0
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vDiabetes Hypertension Hyperlipidemia Smoking PreAd1 PreAd2 PreAdAv PostAd1 PostAd2 PostAdA Ad Diff Ad Ratio

0 1 1 0

0 1 1 0
1 0 0 1
0 1 0 0
1 1 1 0
1 1 1 0
1 1 1 0
1 0 1 0
1 1 1 1
0 1 0 0
1 1 1 0
0 1 1 1
1 1 0 1
1 0 1 1
1 1 1 0
1 1 0 0
0 1 0 0
1 1 1 0
1 0 0 0
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HR base HR peak BP sys Base BP dias base Mean BP base BP sys peak BP dias peak mean BP peak Delta HR Delta SBP Delta MBP

63 86 134 70 91.3 110 60 76.6 23 -24 -14.7

53 77 100 70 80.0 100 60 73.3 24 0 -6.7
52 59 112 52 72.0 100 52 68.0 7 -12 -4.0
67 79 144 80 101.3 128 60 82.6 12 16 -18.7
61 98 160 70 100.0 130 60 83.3 37 -30 -16.7
74 97 140 90 106.6 148 78 101.3 23 8 -5.3
69 89 114 60 78.0 110 54 72.6 20 -4 -5.3
88 118 124 92 102.6 110 68 82.0 30 -14 -20.6
71 86 120 80 93.3 108 66 80.0 15 -12 -13.3
55 60 116 80 92.0 114 68 83.3 5 -2 -8.7
88 94 182 120 140.6 176 106 96.0 129 -6 -11.3
52 85 132 72 92.0 126 66 86.0 20 -6 -6.0
71 120 120 80 93.3 128 80 96.0 49 8 0.0
55 74 144 64 90.6 126 60 82.0 19 -18 8.6
76 116 160 80 106.6 126 80 95.3 40 -34 -11.3
54 69 160 80 106.6 148 60 89.3 15 -12 -17.3
53 71 170 90 116.6 154 80 104.6 18 -16 -12.0
58 64 110 70 83.3 116 68 84.0 6 6 0.7
66 82 132 64 86.6 114 54 74.0 16 -18 -12.6
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M U U U UEF % ACS/USA CVA/TIA NonSTE STEMI CABG PCI DEATH 6 mo FU 12 mo F 18 mo F 24 mo F 30 mo F 36 mo FU

62% 2/5/2006 02/05/06 no events

64% no events
47% no events

WNL
65-70%

57%
60%
72%
55%
59%
33%
64%
61%
60%
67%
56%
59%
56%
48%
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MEDS

Lipitor, atenolol, lisinopril, ASA

ASA, metoprolol, triam/HCTZ, Vytorin
glyburide, Lasix, Flonase, Kayexalate, warfarin, Albuterol, Spiriva, Pulmacort
Procardia, ASA
ASA, Coumadin, Fosamax, felodipine, lovastatin, metformin, Sotalol
Amaryl, Avandia, Lasix, Tricor, Norvasc, Lipitor, Iron, Phoslo, Aciphex, Terazosin
Actonel, Lasix, Insulin, KCL, Levoxyl, Zetia, lisinopril, spironolactone, Urso
Prozac, Insulin, Avandia, Tricor, Lipitor, lisinopril, Nexium, Keflex, Zelnorm, ASA, Bentyl, Niacin
Metoprolol, Metformin, Vytorin, ASA, Prednisone, Athagan
metoprolol, Nexium, Allopurinol, HCTZ, ASA, Captoril, Norvasc
Toprol XL, Benicar, Cardura, Actos, Glyburide, Metformin, Vytorin, aspirin, synthroid
levoxyl, lisinopril, aspirin, Celebrex
Prevacid, Byetta, glipizide, metformin
Selegizine, Lipitor, Glyburide, Requip, aspirin, Glucophage
Avandia, aspirin, Calcium, Metformin, Gabapentin, Levoxyl, Toprol XL, Zocor, Risperdol, Zoloft, Omeprazole, Benazepril, Albuterol, Insulin
Dynacuic, fosamax, hydroxyzine, asa, coreg, metformin
Premarin, Fluoxetine, Albuterol, Advair, Accolate, Allegra, Flonase, Toprol XL, Neurontin, Tramadol, clonazepam
lisinopril, atenolol, cartia xt, glipizide, cozaar, doxazosin, lipitor, hctz, asa, insulin
METOPROLOL, LASIX, SYNTHROID, FOLIC ACID
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Persantine: Variation in Response  
SCREEN FAILURE LOG 

 
 

Name/TO#:  Age:  DOB:  Ethnicity: Screen Fx. Date 
 
004       80yr.  9-20-1925 white  Pt. declined 
934701        7-17-2006 
 
005       79yr.  9-20-1926 white  Pt. declined 
079510        8-21-2006 
 
006                         63y            9-5-1943        latino  pt. did not       
626022            speak English  

8-21-2006 
 
007                        34yr 5-7-1972 latino  pt. had clean 
482652     arteries  

    8-23-2006 
 
008                       74yr 6-7-1932 white  pt. had EJ fx.<30 
098475  
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